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OVERVIEW
Information literacy assessment has been a recent
focus within academic library communities, with libraries
under increased pressure to use metrics and other assessment
measures to show their worth in the institution as a whole.
Harvesting and analyzing data is an important step, and one of
the most effective ways to present the results of this analysis is
through visualization. An instruction librarian’s ability to
showcase data is a vital means of proving instruction’s worth to
the varied audiences who may need convincing: an institution,
a library dean, or a department whose course the library would
like to provide services for. Each of these audiences needs to be
reached, and having a way to showcase quantitative and
qualitative data beyond an Excel document is a valuable tool in
any instruction librarian’s toolkit; after all, visualizations can
persuade in a way that lists of figures cannot. Visualizations
help data tell a story.
Effective visualization of data falls within the scope of
the June 2012 ACRL report from the Value of Academic
Libraries Summits, Connect, Collaborate, and Communicate,
which cited a strong and timely need for librarians to wrangle
their data and use it effectively, defining development of
“multiple replicable approaches for documenting and
demonstrating library impact on student learning and success”
as a recommendation of the group (p. 14). While research into
library assessment standards goes far in solidifying strategies
for the collection and documentation of assessment data
gathered at the point of library instruction, it is visualization that
can demonstrate this value to a wider group.
To help librarians new to visualization learn how to
visualize quantitative library instruction data, the authors
created a visualization workflow using the open source
softwares Sci2 and Gephi. All files needed to complete the
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workflow are available online. The workflow consists of the
following steps:
1.

Start with a spreadsheet of instruction data.

2.

Load it into the Science of Science (Sci2) Tool.

3.

Create a network that connects the departments with
the instruction sessions taught.

4.

Load the network into Gephi.

5.

Clean up the network.

6.

Voila! The visualization is complete.

WORKFLOW
Before You Start the Workflow
To complete this workflow, you will need to download
two freely available, open source software programs onto your
machine: the Science of Science (Sci2) Tool
(https://sci2.cns.iu.edu/) and Gephi (https://gephi.org/). The
Sci2 Tool is a program designed for the analysis and
visualization of large datasets. It can read data in a variety of
formats, including ISI data, Scopus data, and Comma Separated
Value (CSV) files. Gephi is a program designed specifically for
the visualization of network data. It offers some analysis and
advanced visualization features.
If you plan to follow the exact workflow, you will
also need to download the files we reference. You can
download these files at the following URL:
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/2.5+Sample+
Datasets. The datasets are available at the bottom of the page
under the LOEX 2013 Sample Data heading. Below is a brief
description of each file:
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•

Instruction dataset: This CSV file lists the instruction
session, course title, department, number of students
taught during the session, and the number of times the
instruction session was taught.

•

Instruction properties: This aggregate function file is a
simple text file that tells Sci2 to add the total number
of students in each session and the number of times
that session was taught to the network, allowing these
attributes of the data to be used during the
visualization steps.

This will result in a bipartite network in the data
manager:

Next, open this network in Gephi, 'Visualization >
Networks > Gephi':

Network Visualization Workflow
Load the instruction dataset into Sci2 as a "Standard
CSV format" file. You can either use the 'File > Load...' option
in the menu or you can drag and drop the file directly into the
data manager:

When you open the network in Gephi you will be
shown a loading report that tells you the number of nodes and
edges in the network and asks you to specify whether it is a
directed or undirected network. Select the option “undirected”
next to Graph Type:
From there you will need to extract a bipartite network
connecting the instruction sessions to the departments for which
those classes are a part of. Run 'Data Preparation > Extract
Bipartite Network' and enter the following parameters:
You will need to use an aggregate function file to add
the number of students taught in the instruction
session and the number of times the instruction session
has been taught to each node. Save the instruction
properties file and load it when performing this
network extraction.
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When the network is open in Gephi it will be laid out
randomly:

This will make it easier to move the nodes around to
achieve your desired layout. You can select one of the preset
layouts provided by Gephi, but for this particular network it is
almost easier to read the nodes if you manually perform the
layout. To manually adjust the nodes select the drag tool:
and click on the node you wish to move and drag it to the
desired location. To center the graph in the window you can use
the
or you can right-click just off the graph in the white
space and drag the graph to the center of the window. To zoomin, you can use the scroll wheel on your mouse, or you can click
on the
button in the bottom right-hand corner of the
window and this will open the menu that will allow you to zoom
in and edit other elements of the graph including node shape.

If you do not see this, select the Overview tab at the
top of the Gephi window. To see the labels for this network,
click the
the nodes:

button in the menu. By default, Gephi will label

If you want to label other elements of the graph you
can select the
Label text settings, but this is not necessary
for this visualization. To adjust the graph so the labels are not
overlapping you can select the "Label Adjust" layout:

Now you will want to change the size of the nodes
based on the number of students in those instruction sessions.
By default the number of students will also be aggregated to the
department nodes, so you will also be able to determine the total
number of students in all the instruction sessions related to that
department based on the size of the department nodes. To resize
the nodes switch to the rank tab in the upper left-hand corner of
the window and choose the node size icon:
. Then set
number of students as the rank parameter, and set the size range
from 5 to 35:
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Click apply and the nodes will be resized from 5 to 35
based on the number of students in the instruction sessions. By
default Gephi will apply a linear scaling to the size of these
nodes. This is fine if your data are normally distributed but if
your data are skewed to one end or the other, you might want to
consider a different scale.

Now you will want to colorize the nodes based on how
many times the instruction session has been taught, and again
the department nodes will have an aggregation of the number
of times each of the instruction sessions have been taught for
their courses. To colorize nodes select the color tool:
set the ranking parameter to number of times taught:

and

For example, these data are skewed to the upper-end
of the range. The largest node in terms of the number of students
is BUS-104 with 1487 students and the next closest node is
CMCL-121 with 636 students. The majority of the nodes have
fewer than 50 students. This means that it will be more difficult
to see the differences between the sizes of the nodes at the lower
end of the range. We can apply a logarithmic scale to the sizes
of our nodes that allows us to see the differences in the sizes of
nodes with fewer students more clearly. To do so, click on the
"Spline..." link below the size range and this will bring up the
Interpolate window. You can see that the default scale is linear,
but if you choose a logarithmic scale, such as the third option,
you will be able to see the differences in nodes with fewer
students more clearly:
If you want to select a different set of colors, select the
color options icon
and choose from a variety of preset
color ranges. By default the same scale that is applied to the size
of the nodes will be applied to the coloring of the nodes. To the
best of the authors’ knowledge there is no way to apply different
scales to different node attributes (which is not ideal in this case
because the number of times the instruction sessions were
taught is somewhat more normally distributed across all the
instruction sessions, albeit only somewhat).

Once you have selected the desired scale, click Apply.
Now the nodes will be resized in a way that allows you to more
clearly see the differences in the sizes of the nodes with fewer
students:
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Next, to export the graph select the export option in
the bottom left-hand corner of the Gephi window:

If you’d like, you can create a legend for your
visualization in a visual editor such as Adobe Illustrator or
Inkscape. To see how to use Inkscape, an open source vector
image editing program, to create a legend for your visualization,
there is a tutorial available at:
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/2.4+Saving+V
isualizations+for+Publication.
The final visualization could look something like this:
Now to see how the visualization will look when it is
exported, go to the Preview tab at the top of the Gephi window:

You will probably need to hit the refresh button in the
bottom left-hand corner of the Gephi window in order to see the
visualization in the graph window:

You may want to choose a different preset layout.
Here, the Default Straight layout has been applied:

REFLECTIONS

This particular layout will display the node labels
proportional to their size, which makes the graph easier to read
and allows viewers to immediately identify important areas of
the graph.
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During the interactive workshop, the authors provided
flash drives pre-loaded with the software and files needed to
complete the workflow; however, most participants chose to
observe the live demo rather than following along on their
laptops. While the introduction to data visualization and the
workflow took up the majority of the 50-minute session, the
authors were able to engage in a brief discussion with session
attendees.
Some attendees questioned whether they could receive
institutional support to visualize their data. While the authors
LOEX-2013
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could not provide an answer since this will be highly dependent
upon the institution, we recommend reaching out and partnering
with either a campus-wide IT or library technology department
if possible.
One idea for further explorations of visualizing library
instruction data would be to compare library instruction data
with institutional data to assess the impact of instruction
initiatives. The authors see visualization as an excellent method
for this purpose.
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